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In recent work, we proposed an MRI-based attenuation-coefficient (μ-value) estimation
method that uses a weak fixed-position external radiation source to construct an
attenuation map for PET/MRI. In this presentation we refer to this method as FixER,
and perform a series of simulations to investigate the duration of the transmission
scan required to accurately estimate μ-values.
In FixER, a segmented anatomical image and transmission data acquired with a fixed-
position radiation source are needed to obtain µ-values for each segment. FixER has the
advantage that segmentation reduces the number of unknowns and tissue identification is
unnecessary. First, the geometry of a whole body PET scanner was replicated in virtual
space, and a T1-weighted head image was segmented into air, bone, brain, and soft tissues
other than brain. Simulated PET transmission scans were performed with the fixed-position
22Na point source (1MBq) to obtain the intensities with (I) and without (I0) a digital phan-
tom made from the segmented tissues. The blank scan to obtain I0 was performed for 180
secs. The path length of each tissue was then calculated from the segmented image and
straight lines drawn from the source to each crystal. Finally, the μ-values of each tissue type
were calculated based on Lambert-Beer’s law.
All µ-values converged with increasing scan time. The µ-values for brain, bone and
soft tissues were 0.101, 0.120 and 0.095 cm-1, respectively, for a 180 secs transmission
scan. Using these values as points of reference, it was seen that a transmission scan of at
least 46 secs is needed to estimate all µ-values within an accuracy of 3%.
The optimal transmission-scan time for FixER was investigated for head imaging. In
future work it is planned to also optimize the position and number of point sources for
various body regions and numbers of segments.
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